Rotavirus vaccine development is a high priority. The association between the tetravalent rhesus-human reassortant rotavirus vaccine and intussusception has increased the need to develop new vaccines. In a small efficacy trial, the human rotavirus vaccine 89-12 recently has been shown to be safe and effective; 184 of the 215 healthy infants initially enrolled in this trial were followed for a second year. Vaccine efficacy during the second year was 59% ( ). For the 2 years of observation, vaccine efficacy was 76% against rotavirus gas-P p .047 troenteritis, 83% against severe rotavirus gastroenteritis, and 100% against rotavirus illnesses requiring medical intervention ( for each). These encouraging results have led to con-P ! .001 tinued evaluation, in several countries, of a vaccine candidate derived from strain 89-12.
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Rotavirus infections are the most important cause of severe infantile gastroenteritis worldwide. Annually in the United States, there are ∼500,000 office visits, ∼50,000 hospitalizations, and ∼20 deaths due to rotavirus infection [1] [2] [3] ; worldwide, rotaviruses are estimated to cause ∼500,000 deaths each year [3, 4] . Therefore, development of rotavirus vaccines has been a high priority, and recent efforts have led to the licensure of a tetravalent rhesushuman reassortant rotavirus vaccine (RRV-TV) (RotaShield; Wyeth Lederle Vaccines). Unfortunately, postlicensure surveillance has revealed an association between this vaccine and intussusception 3-14 days after the first and second immunizations, and the vaccine has been withdrawn [5, 6] . Subsequent reports have confirmed a relationship between rotavirus immunization and intussusception, although the exact risk-especially the attributable risk-is unclear [6] [7] [8] [9] .
Another promising rotavirus vaccine candidate is strain 89- 12. This live, attenuated G1 [P8] strain was derived from a fecal specimen from a rotavirus-infected child in Cincinnati, Ohio. To attenuate the isolate, it was passaged multiple times in cell culture [10] . Recently, in a small efficacy study, a vaccine preparation of strain 89-12 has been shown to be safe and effective [11] . The efficacy results of the second-year follow-up of these infants are reported herein.
Subjects and Methods
Subjects. During August-December 1997, 215 healthy 10-16-week-old infants were enrolled in a randomized, double-blind, placebo-controlled, multicenter study of human rotavirus vaccine 89-12 [11] . The study protocol and informed consent, including the extension to the second year, were approved by the Institutional Review Board at each site.
Study design. Human rotavirus vaccine 89-12 is a multipassaged preparation of a G1 [P8] isolate obtained from a stool collected from a child with rotavirus illness [10, 11] . Subjects received 2 oral doses of either 1.0 mL of vaccine ( focus-5 1 ϫ 10 forming units) or placebo, immediately after an oral dose of 2.0 mL of antacid; the second dose was administered 6-10 weeks after the first dose. Parents were instructed to telephone the study personnel to report each suspected episode of gastroenteritis. Parents were called weekly during the rotavirus season and every other week between seasons. When an episode of gastroenteritis occurred, 2 stool specimens were collected on consecutive days and were frozen and sent to the central laboratory (Cincinnati Children's Hospital), for rotavirus identification by ELISA and for serotyping by use of monoclonal antibodies, as described elsewhere [11] . A scoring system with a 20-point scale, as detailed by Rennels et al. [12] and used by others [11, 13] , was used to assess the severity of the illness. All statistical tests were 2 sided.
Results
Vaccine efficacy reported for the first year was 89% against any rotavirus gastroenteritis, 78% against severe gastroenteritis, and 100% against very severe gastroenteritis [11] . After the first year, the randomization code was unblinded. During the second year, 93 of 107 placebo recipients and 91 of 108 vaccine recipients were available for follow-up through the next rotavirus season (January-May 1999). During this season, a total of 127 episodes of gastroenteritis were reported for these 184 subjects. Stool specimens for rotavirus-antigen evaluation were available from 91% of these episodes. Rotavirus was detected in samples obtained during 21 episodes; of these 21 episodes, 17 were serotype G1, and 4 could not be typed.
Vaccine recipients had significantly fewer episodes of rotavirus gastroenteritis during the second year (efficacy, 59%; ; see 
Discussion
Results of this 2-year efficacy study compare favorably with those previously reported for RRV-TV [12, 13] . In a Finnish study of RRV-TV, efficacy against rotavirus gastroenteritis was 83% during the first year, 63% during the second year, and 68% for the 2 years combined [14] . In a study conducted in the United States, which used a lower dose of RRV-TV (i.e., plaque-4 4 ϫ 10 forming units) than was provided by the licensed product (i.e., plaque-forming units), efficacy against rotavirus gastro-5 4 ϫ 10 enteritis was 64% during the first year, 48% during the second year, and 57% for the 2 years combined [13] . During that study's 2 years of observation, protection against severe disease was 59%, and protection from episodes requiring medical intervention was 78%. Both studies used the same scoring system and definition.
The equivalent-to-superior efficacy of human rotavirus vaccine 89-12 compared with RRV-TV has led to expanded evaluation, in several countries, of a vaccine derived from strain 89-12. The main issues to be determined in ongoing trials are the safety of the vaccine, including its relationship to intussusception, and the protection provided against non-serotype G1 rotavirus strains. 
